gestion is that changes in orbital forcing may have been an important mechanism controlling the gradual cooling and the subsequent rapid intensification of Northern Hemisphere glaciation. Maslin et al. [1995] proposed that they were forced in particular by the gradual increase in the amplitude of obliquity from 3.5 to 2.5 Ma and a sharp rise in the amplitude of precession and thus insolation between 2.8 and 2.55 Ma.
In this paper we will simulate the late Pliocene Northern Hemisphere ice-sheet volume with the LLN 2-D model, and compare the simulation with the geological records in order to understand better the climatic mechanisms controlling the entrance into glaciation during the late Pliocene in the Northern Hemisphere.
Simulating the late Pliocene Northern Hemisphere glaciation
The LLN 2-dimensional climate model links the atmosphere, the mixed layer of the ocean, the sea-ice, the continents, the ice sheets and their underlying lithosphere of the Northern Hemisphere. Its description and validation are given in Gall•e et al. [1991, 1992] (Fig. l d) , which seem to correspond to cooling events reflected in the Site 882 magnetic susceptibility and the Site 846 51sO. In this scenario, it is only after --2.7 Results with a large CO2 gradient (Fig. l d) show that low summer insolations can lead to the development of late Pliocene NH ice sheets only when the CO2 concentration allows winter snow to persist from year to year. This CO2 threshold seems to be reached sometime between -02.9 and -02.7 Ma in our last sensitivity experiment. But the deepest summer insolation minima required for ice sheets to grow occur only within time intervals when the amplitude of the variations is large. This requires high eccentricity, which explains why the significant glaciations can not be initialized until 2.75 - 
